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(54) PREFILLED SYRINGE 



(57)Abstract: 

PURPOSE: To provide a prefilled syringe 
wherein there exists no possibility of mixing of 
foreign matters and eluation and enough liq.-and 
air-tightness exist during storing and good sliding 
properties of a gasket is provided when it is used. 
CONSTITUTION: A gasket 23 is formed of a 
rubbery elastic body and the outer diameter of a 
part 233 of the rear end is smaller than the inner 
diameter of a barrel 1 and the front face and the 
side face except the part 233 with the smaller 
outer diameter are covered with a plastic thin film 
231 with good sliding properties and in addition, 
the inner diameter of a part 234 on the inlet side 
of a recessed part 232 for fixing a plunger rod is 
reduced. In addition, at the first position where 
the head part 22 of the plunger rod 21 is inserted 
into this part 234 with a reduced inner diameter, 
the part 233 with a smaller outer diameter of the 
gasket 23 is expanded so as to fit tightly this on 
the inner wall of the barrel 1 and at the second position where the head part 22 of the 
plunger rod 21 is inserted into the part 235 with a inner diameter being not reduced, the 
part 233 with the smaller outer diameter of the gasket expanded at the first position is 
returned to the original outer diameter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]In the 1st position characterized by comprising the following that has a head 
and inserted this head in an inside diameter reduction portion of a crevice for plunger rod 
attachment of a gasket. Extend an outer diameter part with a small gasket, and this is 
stuck to a wall of a barrel, A prefilled syringe in which an outer diameter of an outer 
diameter part with a small gasket extended in the 1st position returns to the original outer 
diameter, and it comes to make it in the 2nd position that inserted a head of a plunger in a 
portion by which the diameter of a crevice for plunger rod attachment of a gasket is not 
reduced. 

Barrel which was provided with a hypodermic needle applied part at a tip, and the back 
end opened wide. 

A plunger which consists of a gasket attached at a tip of a plunger rod and this plunger 
rod. 

a hypodermic needle applied part of a barrel ~ liquid ~ it consisting of a cap closed 
densely and in a prefilled syringe in which an inside of a barrel was beforehand filled up 
with a drug solution, While a gasket is formed with a rubber elastomer and an outer 
diameter of a portion by the side of the back end is made into a byway from an inside 
diameter of a barrel, this -- small -- a front face and the side except a **** outer diameter 
part being covered with a thin film of a good plastic of sliding nature, and, An inside 
diameter of a portion by which a crevice for plunger rod attachment where an inside 
diameter of a portion corresponding to the rear face was reduced with said small outer 
diameter part of an entrance side is provided, and, as for a plunger rod, the diameter of 
said crevice for plunger rod attachment is not reduced on the other hand and an outer 
diameter of an equivalent size. 

[Claim 2] The prefilled syringe according to claim 1 whose good plastic of sliding nature 
is ultra high molecular weight polyethylene. 

[Claim 3]The prefilled syringe according to claim 1 or 2 which an engaging projection is 
provided at the tip of a head of a plunger, and an engaging projection is inserted in an 
engagement groove in the 2nd position, and makes while establishing an engagement 
groove in a bottom of a crevice for plunger rod attachment of a gasket. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates the sliding resistance between a gasket and 
the wall of a barrel to the prefilled syringe it was made to become small at the time of use 
greatly at the time of preservation while abolishing fear of the elution from a gasket in 
more detail about a prefilled syringe. 
[0002] 

[Description of the Prior Art] Seal the drug solution in the glass syringe (barrel) 
beforehand, cancel seal of the side which connects a hypodermic needle at the time of 
use, and a hypodermic needle is connected, What used the rubber plate for generally 
sealing the drug solution in a barrel conventionally at the hypodermic needle connection 
side as the injector which enabled it to medicate a patient with a drug solution, and what 
is called a prefilled syringe, and used the gasket of rubber for the open end side is known. 
However, the prefilled syringe using such a rubber plate and the gasket of rubber as a 
hermetic seal member, Since the combination drug contained in the rubber which forms a 
hermetic seal member, for example, sulfur and a rubber accelerator, an impurity, etc. are 
eluted in a drug solution at the time of preservation, it cannot be used for intravenous 
injection. 

[0003]Then, the injector which coated or laminated the thin film made from plastics other 
than fluororesin to the field in contact with the drug solution of a hermetic seal member 
as what improved the fault of elegance such conventionally is proposed early in the 
morning (JP,55-32602,Y). However, although this injector used a glass barrel, as for a 
gasket made of fluororesin, there was a problem in fluid-tight nature and airtightness by a 
glass barrel and it was not desirable, In the disposer pull injector which formed with the 
plastic the barrel used abundantly in recent years, In the gasket formed with plastics other 
than fluororesin, since sliding nature will worsen if it is going to improve the fluid-tight 
nature between the walls of a gasket and a barrel, and airtightness, it is necessary to apply 
silicone oil to a sliding portion as lubricant. And silicone oil is a foreign matter for the 
drugs prescribed for the patient. 

Since it also becomes a cause of particulate contamination, it is not desirable. 
Then, in order to make it what can satisfy both a gasket, the fluid-tight nature between the 
walls of a barrel, airtightness, and sliding nature, The whole surface of the portion in 
contact with the drug solution of a hermetic seal member, and a sliding portion with an 
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injector wall A tetrafluoroethylene resin film, It laminates by one chosen from the group 
which consists of an ethylene tetrafluoroethylene resin film and an ultrahigh-molecular- 
weight polyethylene film, The gasket which limited the length of the contact surface of 
the peripheral part of a gasket and the wall portion of a barrel to the specific range is 
proposed (JP,5-34669,Y). 
[0004] 

[Problem(s) to be Solved by the Invention]However, the gasket of said JP,5-34669,Y, In 
using for the usual injector, it is satisfactory, but when this is used for a prefilled syringe, 
unlike adhesion with the gasket made from a rubber elastomer, and a barrel wall, when a 
plunger is strongly pushed at the time of preservation, a drug solution may leak, and there 
is a problem in the fluid-tight nature at the time of preservation, and airtightness. This 
invention was made in view of the problem of **, has neither mixing of a foreign matter, 
nor fear of elution, and has fluid-tight nature and airtightness sufficient at the time of 
preservation, and an object of this invention is to provide the prefilled syringe provided 
with the good gasket of sliding nature at the time of use. 
[0005] 

[Means for Solving the Problem] A barrel which was provided with a hypodermic needle 
applied part at a tip, and the back end opened wide in order that this invention might 
solve the above-mentioned technical problem, A plunger which consists of a gasket 
attached at a tip of a plunger rod and this plunger rod, a hypodermic needle applied part 
of a barrel ~ liquid - it consisting of a cap closed densely and in a prefilled syringe in 
which an inside of a barrel was beforehand filled up with a drug solution, While a gasket 
is formed with a rubber elastomer and an outer diameter of a portion by the side of the 
back end is made into a byway from an inside diameter of a barrel, this ~ small -- a front 
face and the side except a **** outer diameter part being covered with a thin film of a 
good plastic of sliding nature, and, A crevice for plunger rod attachment where an inside 
diameter of said small outer diameter part of an entrance side and a portion corresponding 
to the rear face was reduced is provided, On the other hand, a plunger rod has a head 
which has an inside diameter of a portion by which the diameter of said crevice for 
plunger rod attachment is not reduced, and an outer diameter of an equivalent size, In the 
1st position inserted in an inside diameter reduction portion of a crevice for plunger rod 
attachment of a gasket, this head. Extend an outer diameter part with a small gasket, stick 
this to a wall of a barrel, and a head of a plunger in the 2nd position inserted in a portion 
by which the diameter of a crevice for plunger rod attachment of a gasket is not reduced. 
An outer diameter of an outer diameter part with a small gasket extended in the 1st 
position has adopted a prefilled syringe which the original outer diameter returns and 
comes to make. Here, as a good plastic of sliding nature, ultra high molecular weight 
polyethylene is preferred. While establishing an engagement groove in a bottom of a 
crevice for plunger rod attachment of a gasket so that a gasket can be rotated before use, 
an engaging projection is provided at the tip of a head of a plunger, and an engaging 
projection may be made to be inserted in the 2nd position in an engagement groove. 
[0006] 

[Function] When the head of a plunger rod is in the 1st position of the crevice for plunger 
rod attachment of a gasket according to the above-mentioned composition, The outer 
diameter of an outer diameter part with a small gasket is extended, it sticks to the wall of 
a barrel, and the seal of between the gasket made from a rubber elastomer with large 
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sliding resistance and the walls of a barrel is carried out strongly. And since the sliding 
resistance between the gasket made from a rubber elastomer with large sliding resistance 
and the wall of a barrel is added to the sliding resistance between the portion and the wall 
of a barrel which were covered with the thin film made from a plastic of the gasket, the 
sliding resistance in this position becomes very large. Therefore, even if a plunger is 
strongly pushed during preservation, a plunger does not move, and moreover, since the 
seal of the space in which a drug solution is accommodated is carried out by a part for a 
portion and a rubber elasticity soma which were covered with the thin film made from a 
plastic of the gasket, Even if a plunger is strongly pushed during preservation, an internal 
drug solution does not leak from this portion. Next, when a plunger rod is advanced and it 
is made for the head to come to the 2nd position of the crevice for plunger rod 
attachment. It contracts and the outer diameter part with a small gasket returns to the 
original outer diameter, it is that in which the outer diameter of the head of a plunger rod 
and the inside diameter of the crevice for plunger rod attachment in this position omit, 
and are, and the outer diameter of the portion covered with the thin film made from a 
plastic of the gasket does not change. Therefore, when the sliding resistance in this 
position is small since it was only the sliding resistance between the portion and the wall 
of a barrel which were covered with the thin film of the good plastic of the sliding nature 
of a gasket, the cap of a hypodermic needle applied part is removed and a plunger is 
pushed, a plunger slides smoothly. 
[0007] 

[Example]Next, the example of this invention is described based on a drawing. Drawing 
Us drawing of longitudinal section of the prefilled syringe in which one example of this 
invention is shown, and shows the state at the time of preservation. Drawing 2 is a figure 
showing the housekeeping operation before use of the prefilled syringe of drawing 1 . and 
the figure and drawing 4 which drawing 3 shows the state at the time of use of the 
prefilled syringe of drawing 1 are a perspective view showing other examples of a 
plunger rod. As shown in drawing 1 , as for the prefilled syringe of this invention, the 
gasket 23 is formed with a rubber elastomer and the outer diameter of the portion 233 by 
the side of the back end has become smaller than the inside diameter of the barrel 1 . 
The front face and the side except the small outer diameter part 233 are covered with the 
thin film 231 of the good plastic of sliding nature, and the inside diameter of the portion 
234 of the entrance side of the crevice 232 for plunger rod attachment is reduced further. 
And in the 1st position that inserted the head 22 of the plunger rod 21 in this inside 
diameter reduction portion 234. Extend the small outer diameter part 233 of the gasket 
23, and this is stuck to the wall of the barrel 1, In the 2nd position inserted in the inner 
diameter part 235 which is not having the diameter of the head 22 of the plunger rod 21 
reduced, the outer diameter part 233 with a small gasket extended in the 1st position 
returns to the original outer diameter. 

[0008]The barrel 1 is a pipe of the injector usually formed with thermoplastics, such as 
polypropylene, polyethylene, an ethylene tetracyclo dodecen copolymer, and the 
hypodermic needle applied part 1 1 is formed at the tip of the barrel 1 . and -- this 
hypodermic needle applied part 1 1 ~ this portion ~ liquid ~ the crown of the cap 3 which 
is closed down densely and removed at the time of use is carried out, and a rubber 
elastomer, polyethylene, etc. can be adopted as a formation material of the cap 3. 
Especially as a rubber elastomer, thermoplastic elastomer, such as SEBS resin and a 
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polyethylene system elastomer, is preferred. 

[0009] Although not illustrated in the barrel 1, it fills up with the drug solution, and the 
back open end side is closed by the gasket 23 of the plunger 2. The gasket 23 is formed 
by synthetic rubbers, such as a rubber elastomer, for example, isobutylene isoprene 
rubber, ethylene-propylene rubber, polyisoprene rubber, and thermoplastic elastomer, 
such as SEBS resin. It is reduced and the outer diameter of the portion by the side of the 
back end of the gasket 23 has become the small outer diameter part 233, A plastic with 
sliding nature sufficient [ the front face and the side of the gasket 23 except this small 
outer diameter part 233 ], For example, it is covered with ultra high molecular weight 
polyethylene, ultrahigh-molecular-weight polypropylene and polytetrafluoroethylene, an 
ethylene-tetrafluoroethylene copolymer, perfluoro ethylene propylene rubber, etc. 
[0010]The crevice 232 for plunger rod attachment is formed in the rear face of the gasket 
23, and it has a means (the female screw 236 is usually adopted) for combining the 
plunger rod 21 with the wall. The portion 234 of the entrance side corresponding to the 
small outer diameter part 233 of the gasket 23 in this crevice 232 for plunger rod 
attachment, It consists of the portion 235 of the back corresponding to the portion which 
covered the thin film 23 1, the outer diameter of the head 22 (in the figure, it has the male 
screw 221 in the outer wall corresponding to the female screw 236 of the crevice 232 for 
plunger rod attachment) of the plunger rod 21 in which the back portion 235 is inserted in 
this, and abbreviation - it has an equal inside diameter. 
The inside diameter of the portion 234 of an entrance side is reduced. 
In order that the thickness of the crevice 232 for plunger rod attachment may enlarge 
sliding resistance in the 1st position, the portion 234 of an entrance side is greatly formed 
a little from the back portion 235. 

[001 1] Although the head 22 of the plunger rod 21 is screwed on the crevice 232 for 
plunger rod attachment, At the time of preservation of a prefilled syringe, as shown in 
drawing 1 , the head 22 is in the 1st position of the crevice 232 for plunger rod attachment 
(the head 22 is located in the portion 234 of an entrance side), By extending the inside 
diameter of this portion 234, the outer diameter of the small outer diameter part 233 is 
extended, and the outer wall of the small outer diameter part 233 is strongly stuck in the 
outer wall of the barrel 1. The housekeeping operation which rotates the plunger rod 21 
and moves the head 22 to the 2nd position (the head 22 is located in the back portion 235) 
on the other hand at the time of use of a prefilled syringe as shown in drawing 2 is 
required. In this case, since the outer diameter of the small outer diameter part 233 of the 
gasket 23 contracts and it separates from the wall of the barrel 1, the sliding resistance 
between the wall of the barrel 1 and the outer wall of the gasket 23 becomes equal to the 
sliding resistance between the wall of the barrel 1, and the thin film 23 1 of the gasket 23. 
And it hardly changes by the case where it is in the case where the sliding resistance 
between the wall of the barrel 1 and the thin film 23 1 of the gasket 23 has the head 22 in 
the 1st position by that in which the inside diameter of the portion 235 in the inner part of 
the crevice 232 for plunger rod attachment and the outer diameter of the head 22 of the 
plunger rod 21 omit, and are, and the 2nd position. What is necessary is to attach the 
hypodermic needle 4 to the hypodermic needle applied part 11, and just to push the 
plunger 2 with a finger, after removing the cap 3 of the hypodermic needle applied part 
1 1 , as shown in drawing 3 when using a prefilled syringe. It may be made to engage with 
the engagement groove (not shown) which formed the engaging projection 222 as shown 
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in drawing 4 at the tip of the head 22 of the plunger rod 21, and provided this in the 
bottom of the crevice 232 for plunger rod attachment of the gasket 23. 
[00 12] [Example 1] the front face and the side except a small outer diameter part -- ultra 
high molecular weight polyethylene (the product made from Mitsui Petrochemical 
Industries **.) the gasket made of isobutylene isoprene rubber (the outer diameter 9.7 --) 
which the film (thickness of 70micro) of the molecular weight 2,200,000 and density 
0.935 g/cm 3 comes to laminate [ mm and ] Prepare the plunger provided with length 8.3 
mm at the tip, and this is inserted in the barrel made from polypropylene (capacity of 3 
ml, inside diameter 9.5 mm), When the head of a plunger rod was in the 1st position and 
2nd position of the crevice for plunger rod attachment and the sliding resistance was 
measured, the result as shown in Table 1 was obtained. Among the sides of a gasket, as 
for the laminate film portion, length was [ the thickness of 4.0 mm and a crevice ] 2.9 
mm, and the isobutylene-isoprene-rubber exposed portion was 4.1 mm in thickness of 2.0 
mm and a crevice, and was [ length ] 9.0 mm in the outer diameter. Measurement of 
sliding resistance was performed by crosshead speed 100 mm/min using Shimazu 
autograph S-500-D (product made from Shimadzu **). 

[00 13] [Comparative examples 1-2] Prepare the plunger provided with the gasket made of 
isobutylene isoprene rubber which has the same outer diameter and length as Example 1 
at the tip, and this is inserted in the barrel made from polypropylene (capacity of 3 ml, 
inside diameter 9.5 mm), When the sliding resistance was measured by the same method 
as Example 1 by the case where silicone oil (KF96H10000CS, product made from Shin- 
Etsu Chemical **) is applied to the wall of a barrel, and the case where it has not applied, 
the result as shown in Table 1 was obtained. 

[0014]From the result of Table 1, with the prefilled syringe of this invention. Sliding 
resistance in case the head of a plunger rod is in the 1st position is far large as compared 
with the case where silicone oil is not applied to the wall of a barrel, and it turns out that 
the sliding resistance in the case of being in the 2nd position does not have a difference 
so much with the case where silicone oil is applied to the wall of a barrel. 
[0015] 
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[0016] 

[Effect of the Invention] By adopting the prefilled syringe of this invention so that clearly 
from having explained above, Since it has fluid-tight nature and airtightness sufficient at 
the safe time of preservation since there is neither mixing of a foreign matter nor fear of 
elution in the drug solution accommodated in the inside, and it has the good gasket of 
sliding nature at the time of use, The effect of being able to inject smoothly at the time of 
use can be done so, without a drug solution leaking during preservation. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is drawing of longitudinal section of the prefilled syringe in which one 
example of this invention is shown, and the state at the time of preservation is shown. 
[Drawing 2] It is a figure showing the housekeeping operation before use of the prefilled 
syringe of drawing 1 . 

[Drawing 3 lit is a figure showing the state at the time of use of the prefilled syringe of 
drawing 1 . 

[Drawing 4] It is a perspective view showing other examples of a plunger rod. 
[Description of Notations] 

1 Barrel 

1 1 Hypodermic needle applied part 

2 Plunger 

21 Plunger rod 

22 Head 

221 Male screw 

222 Engaging projection 

23 Gasket 

231 Thin film 

232 The crevice for plunger rod attachment 

233 A small outer diameter part 

234 The portion of an entrance side 

235 A back portion 

236 Female screw 

3 Cap 

4 Hypodermic needle 
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SfflK Bif!il«KJi,©3!fXdrj;h*JflWfcfe©j5«» *6&D, rtWI^©rt«fc^»S^©^3nft7l':7 

snr^a. b*>b&««5, z.<omi3.3LMfr3J*<ri% ^ovv^uy-Jiz^x, tixtrybiitt&ft&fc-cm 

Ztry b*W$tmttLTmWz7°\s7 j JVFisV y¥ J&an. ^©^MJ©^#©ftg/5V\'Wl/©l*l@i:D/h 

it. «*MWt»j*-r*^Afc**nTi>*E^ii. «i gcanattfetc, KASttftSffasNKMiraj: 

i«8S^«fM TOtttt£#fi^c*K>f>ic Mw^ffl«/tt©^^7 > 5xg i y^©»^Tffiaan. 

»m-ra&©fc. #ttfflttt«ffl-rsrt© , e*Jiw'b 50 ae»ic *©tiHtAP«©flWB/haa:*i««»t»* 
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3 

». £ 1 fflffiB-eStBbftflXSry h©/jN*&^a«» 

©fl«#5c©flm:R*£3fc£nT&S7'i/7^H 

->U>3?6«ffllyT^a. C^T, }f«itt©g^7 p 5X 
?y*fcbTrra*»«#Ux?i/>*Jff3-u». ft 

Xir-y hffl^^>^+D-> FlMfja[!!I»©ftfc#£iflS 
Ktfftfcfbfc, 77>S?*©B«ft*fcfitefcjBSR 
It, £ 2 ©tt«Tr«£*fc«£fcjea»«»i&3:ttS«i: 5 
fcb-TfeiH. 
[0 0 0 6] 

[flsffl] ±E©*jSfc«fcn«\ 7*7>5?+nyF©*« 
Witty b<Dfy>z?*ny HMffllHSoSlfflfi 

*MbTAWk©|«fc«rU MWBtt©**V»:fA 

»tt#«©*^^-v h t^wi<fflrtstfflK*tai< 
;usn*. *LT, c©ttBTr©flWHSttfi, #x$-»> 

a i © RS©Jlifrffiin fcSftffitt©** V» :*£*«£#*© 
h £/t l/;W©ft«i:©|llJ©flftattiW!iqto<&© 
TT, #Sfc**<&5. ffioT, fit#(f 7"? 
a<ff3ttTfc7"5>^*!9J»»-r$c:iat&<, 

mmrm z nitm t j mmmr *s n 

i?* D y F Shuj1S'&^©^^7'5 >i>\ n y H*# 
fflI!fl«©»2©fl«fc*5i5K:b&WK:f4, #X^y 

h©/hsa^g«»aiiaBUT?c©*i«KRt), 75> 
F©3lg|$©^i:£©&gT©75>i^ny 

H»#fflia«©rtg*JWHfbV>©T, #X^F®77 
X ? y * **KT*«3 ft£S#©*gB*fo & fctt. 

for, ^©figTc^iifiSttt^^y h©»»tt© 

B£©M©»»ffitt©*&©T?/h3<, aW§fS«fgG© 
ttymu 7"5>S^£#bftl$fc:, 7?>-7y 

ttxA-xicjnw*. 

[0 0 0 7] 

[%K0N J*Cfc*»W©SH36Mtt3^THffitS'JHT 

3/>J>y©IMffBBTr*D, ffi#l^©!KII$^-r„ * 
£, 02 1 ©7V7W^F->D >-7©ftJBM©*Pii 



(3) #H¥8 - 1 8 2 7 6 0 

»fPS*-r0Tftt), l33«01©7V7^Fv'>J> 
i?©«ffl«f©ttBft^-TH, H4B7'5>^nyH© 

fi©*iti»i**T«fflBnr*a. h i isr* ± 5 tc*^ 

?H©7b7^ Ji/ Fv'J >V\Z, titty V 2 3 jO«A# 

ttfrp**an. *©wa«©*»2 3 3©^g*iAi/ 

;H©fig«kD*3<&-3T**K ^ffl/hSa^gg^ 

233 **<m*Mpmimma>&.K7 i 7X7v 

^©*»2 3 1T?««Sn, SSfc, 7*5>3>+DyP 
J&ttfflKISE 2 3 2 ©Aa«©«» 2 3 4 ©ftfttfqg/MS 
10 *ITHS. *bT, t©ftfi»/h«»2 3 4t7'7>y 
¥ □ y F 2 1 ©Slg& 2 2 £jf * Lfrm 1 OffiM-pfi, 3tf 
tty F2 3©/J\S&fl.&g|$#2 3 3 £i£3fibT;in£ 
AWM fflrtttfcffcfrSti:, 75>5>*ny F2 1©« 
$2 2&Jgg^nr^&^rtg88^2 3 5!Cj?;ffbfcil 
2©&fiTHu £ 1 ©ftgT&SibfctfT^y F0/h3 
&fl-g£G#2 3 3^7C©^(CM-5<t5C^oT^-5. 
[0 0 0 8] AWHttfi^'J7DtfW>^UX^ 
V>, X5 t I/>^K75/^nF5*-fe>ftm^#&£© 

*Riffitti»j|-p»djsn*:a»«©«Tr*D, nwH 

T. EfflSSttf-gfcSl iCK£©S#fc**K:BHSb 

*y7*3©**imil/TttrfA#tt#^#'JX5 l U> 

S«tJf^#Ux^k>£x5X FY-^©^USttX5 

[0 0 0 9] AWH K:ttH*bT^*H*q***9S« 
StrOBD, «*©WiWMlH77>y^2©j!fXiry 
h2 3T?B«Snr^*. #X^-.yh2 3ttrfA#tt#: 
50 ffl(dxl^f;W«ifk> • 7ntfl/>rfA> -Y y 
7k>d'A#0-&^d'A^, SEBS$flg££©i5nM 

*«©«»©^i«»4ig/jNsnT/haa:Ji.ffi»»2 3 3tc 

&?T*tK ZW£fc9m$ft2 3 3&m<%tty 
b 2 3©MffiStf«Mtt»»tt©Jilr>77X? 1 3'£©, 
«Att«iK#«#Ux^ >J 7d If 

vx #'J'rF77;i/^nxg 1 vx x?i/>-xh9 

40 [0 0 1 0] ^X^yF2 3©^attt75>-7^Dy 
F*#«DD«2 3 2*t»jjESnT*D. ^fflftMlcT^ 
>-7-v n y F 2 1 fcHg-&T-6;fc®©^a (Sflfll*^ 2 

3 6i)m%%n&) &*LT^a. r©75>v^Dy 
K*#fflEI«2 3 2tt. ^fh2 3ffl/h3^gg|5 
»2 3 3t»JS-r5Aa«©*»2 3 4t, S12 3 1 
**«b&«»fc»« , r5*©«»2 3 5 

*©«»2 3 Bttj:nfciwr*ns7*?>i?+o!> i« 2 
1 ©a^2 2 (@Ttt7'5>v^ny Ha#ffiia«2 3 

2©«*y2 3 6t»«LT^HSfc«*^2 2 1 
50 TV»«) ©nffi«»bWrtft**bT*D. APfliJ© 
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»#2 3 4©ft«l4»*3ttTl*.&. *£, 7?>?V 
Uy 3 2©RUI«, US 1 ©{4gT©fflli 

#2 3 5±D»=F**<»flESna. 

9>*>+ay\t2 1 ©3fS$ 2 2 #Jg5f 3tt5#. 7l-7 
-f ;P F -> U >3? ffl«#Rf fc H, 0 1 fc*t± 5 £Sffi 2 
2H^7>^tDy H«fffflP3a2 3 2©SSl©«Mfc 
£D (Bl«2 2^q«©«£2 3 4fcffigT«) , C 
©»£2 3 4fflfigfciOtta£ifc±0/Jv£fc*«« 

#2 3 3©^ssifiau *a<wi««#2 3 3©*s 

^U7-f^H->>J>S?ffl«ffl«ffctt, H2fc*-T 
cfc5(C, 75>v*nyF2 l$[Hlg31iTagB2 2£ 
^2 ©fig (^2 2«&©gR#2 3 5(Cfig-T-5) iC 

F 2 3 ®*3&*&8&2 3 3 5)»gil/Mt;\'l/* 
lffl^^e.Kn5fflT, /tl/jHffl«tS^^7F 

2 3©^j8©mi©imftfitta, ;xwn ©iwiflx* 
» F 2 3 ©ffff 2 3 ifflf B 1ffliiiiffitt;[c^b<fe« 0 z 

L-T, 7°5>v*nyF®ttffl[H]gK2 3 2©||©gE#2 

3 5 0flgty5>i>tP7 F2 l©g|g«2 2©ft&&* 
WWU»©T, /tWH©ft«i:^dryh2 3<D*|| 
2 3 lOnoM&ttS, 2tfgl©4HNcft« 

«^isi2©ffi«t#*»^iT»i3eto6av». tv 

7 Y ;l/ F U >J?©*ffl tUbTtt, 0 3 ± 5 

lCtt«#4ftffit)#tf, $rP77>5>*2& 
ff*fcr«kK i!Sj, 75>?*n<yF2 1©S$2 2©Jfc 

*c04i^-r<t5&#-&gee2 2 2&^t, 

Xfry F2 3<0^>5?^ny HflJt#fflE3«2 3 2CDMe 
fc«ttifcfl5£* t«frJ"*±3fcU 
Tt><kK 

[ooi2] c*«j i ] *a ims 

& 5H"*2 2 0^ &£0. 9 3 5g/cm 3 ) ©7-f;i' 

XZt-vh Wm.7m fi38.3mm) ft*©$feiSfc* 
AfcT^y+fcffljSL, cnsfl'J7'ni;u>«©;X 
(«*3nl, ft«9.5 mm) fcJWUT. 77>-» 
n v FOIP^7>?t d 7 FI&ttfflHgB©!! 1 ©fi 
«*±«»2©*Wfc»s«^fc, *©«»fitt«Hje 

v F©#M©5^ 5 5*-h7^;i/A^ttfi$^4. 
0 mm, H^©ftJP^2.9 mmT$>D, T^rfASffilftft 
t£ft3#S2.0 mnu G3IE©SIJP^4. Inn, fl>&#9. Omm T 
Sofco sfc, «£#[©»£«, ftiM—Fi^S 
- 5 0 0 -D (»*Kff$rHll) SffltiT. ZUTs^y 
FXtf-F 1 0 Omm/min-Cffofc. 
[0 0 13] [Jt««l~2] jtEKM 1 tW«©«.«i: 



fc^5>yir*ffl*U ^nS*U7"Dt»S©ni/ 
;i/ (&S3mU fom. 5 mm) KJWLT, A'Wl-©^ 
ti/U3->^Jl/ (KF96H10000CS, #jg 

■e. *n«itra«©*ffiTf*©iB»S£ttsji€bfct 

[0 0 14] JE1 ©«*#&, #?PJ©7V7^Fv" 
U >ytii 75 >s?+ n y K©gtttf£ 1 ©fifiicS 
10 5*-&©jiIjjgfi;«, A*WU©Wg['->'Jn->^;i, 
*Mfl/TV>av»«*fcll*tLTtt*jJ>fc**<, 312 
©figfc*S»^©fflWSfil4. AWl'fflrtfifci/'J n 

[0015] 



[»13 





f§mm 


m 




5349g 




ami 


141g 






88g 






1310b 





[0 0 16] 

fc. *^©7°l/7^;kF->U>-7^fflf5ittC<t 
D, rt«5fciR*Snfc*«fcft*©fiA*jSffl©*#tJlS 

[Elfflwfflm^giBj] 

m 1 ] **M0-**WSSf5 p l/7 ;k F->U >v 
O^»f®0t?*t). «#B#©^Si&^T. 
[H2] ■ieD^l/7^AH5/«J>y©«BM©JW» 

[03] 01©7"k7^;l'F->U>>'ffl^ffl^©^& 

40 [B4] 7''7>-7^n-y F®ffi©^lM^t-^0T 

1 A'Wk 

1 1 awtf-e#a5 

2 75 

2 1 7°5>^YnyF 
2 2 USB 
2 2 1 it*-? 
2 2 2 
50 2 3 



(6) 



ftffl¥-8-l 8 2 7 6 0 



[03] 




*RTWtK#£E3TB9#3^ *55£ *RttltK*£B3TB9#3* 



—440- 



